Regulation of tissue plasminogen activator/plasminogen activator inhibitor-1 by hydrocortisone in rat primary astrocytes.
Although originally known as a plasma serine protease involved in clot dissolution, tPA and its primary inhibitor, PAI-1, play crucial roles in synaptic reorganization and plasticity in the central nervous system. In contrast to the wide array of work conducted in neural cells, relatively little is known about the regulatory mechanism governing tPA/PAI-1 expression in astrocytes. Glucocorticoids (GCs) such as hydrocortisone regulate the expression of tPA/PAI-1 in various biological systems in a tissue-specific manner. However, little is known about GC-mediated regulation of tPA/PAI-1 system in CNS. The aims of the present study were to investigate whether tPA/PAI-1 expression is regulated by hydrocortisone in rat primary astrocytes. Enzyme activity of tPA was decreased in a concentration-dependent manner by hydrocortisone treatment, and the activity of PAI-1 was increased by hydrocortisone. Hydrocortisone did not affect the level of tPA mRNA, which suggests that transcriptional down-regulation of tPA mRNA is not involved in the down-regulation of tPA enzyme activity in astrocytes. However, the level of PAI-1 mRNA and protein was increased. Both hydrocortisone and a tPA-Stop treatment prevented glutamate-induced neurotoxicity in rat cortical primary mixed astrocyte-neuron culture, which suggests a neurotoxic role for tPA in our culture system. Interestingly, hydrocortisone further increased LPS-induced up-regulation of PAI-1 while inhibiting the up-regulation of iNOS and COX-2 expression. Our data show that hydrocortisone up-regulated PAI-1 expression along with down-regulation of tPA activity in both normal and inflammatory conditions.